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Disturbance is important to forest ecosystem function and overall health, but climate change is 

likely to increase the frequency and intensity of forest disturbances in the future. Ecosystems 

with increasingly frequent and intense disturbances are more likely to experience overlapping 

(compounding) disturbance effects. Compounding disturbances exert unpredicted, non-additive 

stresses on ecosystems, leading to novel conditions that may exceed the capacity for recovery. 

We further hypothesize that compounding disturbances could limit recovery by altering physical 

and chemical growing conditions in forest soils, affecting forest composition and structure for 

many years following disturbance. A better understanding of these remnant effects is important 

in coast redwood (Sequoia sempervirens) forests, which are projected to see increased frequency 

of fire under future climate scenarios. Our objectives in this study were to quantify the effects of 

burn history (single vs. twice-burned) and abiotic soil qualities on the composition and structure 

of coast redwood forest ecosystems. We addressed these objectives by measuring post-fire 

composition and local abiotic conditions across four burn years spanning 1985 - 2013 in Big Sur, 

California.  

 

Significant differences in coast redwood stand structure between the once-burned and twice-

burned areas were identified using Wilcoxon and unequal variance t-test comparisons with a 

Bonferroni correction. Differences were significant for both seedling (p < 0.0001) and sapling (p 

< 0.01) composition and structure. Twice-burned plots were skewed toward a younger cohort 

and dominated by coast redwood individuals. Additionally, we constructed a generalized linear 

model to describe species importance values (IVs) as a function of abiotic site variables at the 

subplot level for 80 randomly placed 0.01-ha subplots. Potential abiotic variables included 

percent available understory light, soil pH, soil macronutrient levels and soil cation exchange 

capacity (CEC). Our data were best fit by separate species models using understory light and a 

subset of soil nutrients as predictors of the importance for each species. Understory light and soil 

S were significant positive predictors of coast redwood importance, while soil P, K, and pH were 

significant negative predictors of coast redwood importance. Bay laurel importance was 

positively predicted by soil pH, and negatively predicted by understory light, soil P, and soil S. 

Our results indicate that compounding fire disturbances drove a shift in this ecosystem by 

favoring regeneration of coast redwood. Structure and composition are further influenced by 

abiotic site variables, which can fluctuate following fire disturbance. Compounding disturbances 

may create novel communities through the loss of ecologically significant species and their 

replacement by better adapted species. 
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